ABSTRACT -Aiming at breeding heifers with 14-15 months of age, 100 Hereford calves were subjected to different feeding systems. Heifers grazed on a natural pasture in early winter, fed or not a supplement (14% crude protein; 72% total digestible nutrients), were transferred to a ryegrass pasture for 73 days, and then returned to a natural pasture for 15 days until the beginning of the breeding season. During the last 15 days on ryegrass pasture and the 15 days of the return to the natural pasture, half of the heifers of the two previous systems were offered the supplement, thereby establishing four feeding treatments. Heifers supplemented during the second period, independently of supplementation during the first grazing period, presented higher average daily gain and greater backfat values than the non-supplemented heifers. The breeding season extended for 75 days. At the start of the breeding season (November 18), heifers supplemented during both periods presented higher body condition score and body weight. The highest percentage of puberty was determined in heifers supplemented in the early winter. Heifers supplemented during both periods presented the highest pregnancy rate. Pregnant heifers presented higher average daily gain when fed the supplement during the second period, as well as higher relative pelvic area, body weight, and body condition score at the start and end of the breeding season. To an expressive pregnancy in 14-to 15-month-old heifers, higher weaning weights and pasture allowance are required to get a better answer to supplements offered.
Introduction
The increase in the size of the Brazilian herd in the last 40 years has allowed the continuous increase in beef production. Brazil is the largest global exporter of beef and the domestic market consumes 83% of the volume produced (Brasil, 2013) .
However, research has shown that significant improvements can still be achieved in the average offtake rate obtained in Brazil, which has remained stable at around 21% in the last few years, as well as in other production and productivity indexes. Pötter et al. (1998) and Beretta et al. (2001) demonstrated that to achieve an offtake rate of 28%, an 80% weaning rate is required and that heifers need to be bred and steers slaughtered at two years of age. However, offtake rate can be increased up to 35% when age at first breeding is reduced to 14-15 months of age and steers are slaughtered at two years of age.
The productivity indexes of the best Brazilian beef cattle operations are higher than the average, which may allow them to apply to more intensive production systems, including the breeding of heifers at 14-15 months of age. Those operations breed heifers at 24-26 months of age, obtaining more than 80% pregnancy rates. Because the calves are heavy and present adequate frame size at weaning, the supply of better feeding conditions, including supplements, may allow those operations to reduce age at first breeding to 14-15 months of age, yielding an additional calf during the reproductive life of cow, as already obtained in countries with very intensive beef cattle production.
Therefore, further studies to identify factors that influence age at first breeding are warranted. In addition, due to the increasing competition for land with natural pastures, traditionally used for beef cattle production, cattle breeding systems need to become more competitive, further reducing age at first breeding.
The objective of this study was to evaluate the supply of a feed supplement to grazing heifers to obtain adequate body development and backfat thickness to allow heifers to conceive at 14-15 months of age.
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Material and Methods
The experiment was carried out in Dom Pedrito, state of Rio Grande do Sul, Brazil, between June 06, 2012 and March 03, 2013 . The relief is characterized as plain with low elevations. The soil is classified as eutrophic hydromorphic planosol (Embrapa, 1999 ) and the climate is subtropical (Moreno, 1961) .
The experiment included 100 Hereford female calves derived from first-calf cows, with average weaning age of 120 days (in April, 2012) , that were subjected to the typical health management practices applied on the farm. Calves had free access to a mineral supplement containing 80 g of phosphorus per kg. All procedures performed in the study involving animals were in accordance with the ethical standards of the institution or practice at which the studies were conducted.
Between June 20 and August 20 (60 days), calves were kept in two 50-ha paddocks with natural pasture (NP), composed mainly of Andropogon lateralis, Desmodium incanum, Paspalum dilatatum, Paspalum notatum, and Trifolium polimorphum. Two feeding systems were applied: NP -calves grazing on natural pasture or NPscalves grazing on natural pasture and fed a supplement at 1% of their body weight (BW), corresponding to the first supplementation period. The supplement contained 14% crude protein (CP) and 72% total digestible nutrients.
From August 20 until November 02 (73 days), calves from both groups grazed together on a single 132-ha ryegrass (RG) (Lolium multiflorum Lam.) paddock and returned to a natural pasture paddock on November 03 until the beginning of the breeding season, on November 18 (late spring). On October 18, half of the heifers from each previous feeding system were randomly selected and fed the supplement until November 18. Therefore, heifers were fed or not the supplement for the last 15 days grazing on ryegrass and the 15 days upon the return to the natural pasture, corresponding to the second supplementation period. During this period, the following treatments (feeding systems) were applied between October 18 and November 18 (30 days):
NPs-RGs: heifers fed the supplement during both supplementation periods NPs-RG: heifers fed the supplement during the first period, but not during the second period; NP-RGs: heifers not fed the supplement during the first supplementation period and supplemented during the second supplementation period; NP-RG: heifers not fed the supplement in either supplementation period.
Forage availability was estimated every 28 days according the comparative method of Haydock and Shaw (1975) . Forage dry matter (DM) and CP contents were determined according to the methods of the AOAC (1984) . Calves were weighed every 28 days after 14-h fasting to determine average daily gain (ADG).
Rib eye (longissimus muscle) area (UREA) and backfat thickness (UBFT) were determined between the 12th and the 13th rib by ultrasound (Aloka Co., LTD, model SSD500, Tokio, Japan; 3.5 MHz and 17.2-cm long linear transducer, model UST-5044) at the time animals were weighed. Images were read by a technician certified by the US Ultrasound Guidelines Council, recorded, and analyzed according the protocol of the laboratory CUPLab, UFRGS, Brazil.
Based on ultrasound examination and rectal palpation, reproductive tract score (RTS) (Anderson et al., 1991) was determined and used to estimate pubertal status and ovarian cyclicity before the breeding season, when the calves were approximately 365 days old. During the first examination, the following parameters were evaluated: uterine development (uterus depth); distance between the ventral and the dorsal walls of the uterus body immediately after the cervical ring; ovarian follicle development by measuring the diameter of the largest follicle; and the presence of corpus luteum (CL) in both ovaries. Heifers with RTS between 1 and 3 were considered immature, whereas those presenting a CL in one or both ovaries and/or follicles larger than 10 mm (RTS of 4 and 5) were considered as cycling females, according to Freitas et al. (2005) . In the second examination (55 days before the breeding season), only the presence of CL, indicating cyclicity, was evaluated.
At the time of RTS estimation, relative pelvic area (RPA) was determined using a pelvimeter (model Rice) by transrectal route. Pelvis width was measured as the distance between the right and the left ileum, and pelvis height was measured close to the psoas tubercle and corresponded to the distance between the pubis symphysis and the base of the body of the sacral vertebrae.
At the beginning of the breeding season (from November 18, 2012 to January 31, 2013; 75 days), heifers were 420-450 days old and presented 252 kg average BW, which ranged between 249 and 289 as a function of feeding system. Four two-year-old Hereford bulls, previously approved by breeding soundness examination, were used for mating. Pregnancy diagnosis was performed 30 days after the end of the breeding season by ultrasound (Aloka Co., LTD, model ProSound 2, Tokio, Japan; transrectal linear transducer at 6 MHz). Heifers grazed as a single group on NP, with average pasture availability of 1308 kg DM/ha and 5.12% CP per kg, during the breeding season and until pregnancy diagnosis.
Body condition score (BCS) was visually evaluated at the beginning and at the end of the breeding season according to a 1-5 scale (1 = thin and 5 = fat), as proposed by Lowman et al. (1976) .
A completely randomized experimental design with measures repeated in time was applied, with two feeding systems (NPs and NP) and five measurement dates in two phases (from June 20 to August 20 and from August 20 to October 18) for the first phase of the study. Average daily weight gain data did not present normal distribution and were subjected to tangent and logarithm transformations for the first and second phases, respectively.
A completely randomized experimental design, with four feeding systems (NPs-RGs, NP-RGs, NPs-RG, and NP-RG) was applied for the data obtained in the period of October 18 to November 18. This procedure was used to compare relative pelvic area among treatments. Backfat thickness data did not present normal distribution after transformation and were analyzed by the non-parametric test of Kruskal-Wallis. A completely randomized experimental design, with four feeding systems (NPs-RGs, NP-RGs, NPs-RG, and NP-RG) and four measurement days (Nov 18/2012 , Dec 18/2012 , Jan 18/2013 , and Jan 31/2013 , was applied to analyze BW. Despite transformations, average daily gain and BCS data did not present normal distribution and were analyzed by the Kruskal-Wallis test. Three evaluation periods (Nov 18 -Dec 18/2012, Dec 18/2012 -Jan 18/2013, and Jan 18 -Jan 31/2013) were considered for ADG analysis. Only initial (Nov 11, 2012) and final (Jan 31, 2013) BCS were considered for analysis. The Chisquare test was used to compare the parameters ADG, BW, UREA, UBFT, BCS, and RPA between pregnant and empty heifers, to compare pregnancy rates with RTS, and to verify the possible association between pregnancy rate (empty or pregnant) and feeding systems. Data were statistically analyzed using the MIXED procedure according to the following general mathematical model: γ ijk = μ + τ i + n j;i + α k + τα ik + e ijk , in which: γ ijk is the dependent variable; μ is the mean of all observations; τ i is the fixed effect of the i-th feeding system; n j;i is the random effect of nested heifers within feeding systems; α k is the fixed effect of the k-th evaluation dates; τα ik is the fixed effect of the interaction between the i-th feeding system and the k-th evaluation dates; and e ijk is the random residual error.
When differences were detected, means were compared by the least square means (lsmeans) test. Structure selection tests were carried out using the Bayesian information criterion to determine the model that best represented the data. A maximum significance level of 5% was adopted for all analyses. All statistical analyses were performed using SAS (Statistical Analysis System, version 9.0) software.
Results
There was an interaction (P<0.05) ( Table 1) between feeding systems and evaluation dates for ADG, BW, and UREA when the calves grazed on the natural pasture during the first period of the study. Calves fed the supplement presented 0.237±0.206 and 0.041±0.197 kg/d ADG during the first and second evaluation periods, respectively, corresponding to 67.71% and 9.95% higher ADG compared with those that did not receive supplementation. As a result, the calves fed the supplement presented 171.95±17.84 and 173.15±17.92 kg BW on the first and second evaluation dates, respectively. Calves in the NPs group presented UREA values of 26.23±3.16, 30.42±4.75, and 24.06±3.90 cm 2 on the first, second, and third evaluation dates, respectively. These values were 8.48%, 22.91%, and 21.82% higher than those obtained in the NP calves on those dates.
Feeding systems and measurement dates influenced UBFT. Calves fed the supplement presented higher UBFT (0.80±0.72 mm, on average), representing a 95.12% increase relative to those that were not supplemented. Backfat thickness was lower on the first measurement date (0.41±0.63 mm) compared with the third measurement date (0.80±0.70 mm). The average value obtained on the second measurement date (0.61±0.75 mm) was not statistically different from those measured on the first and third dates.
While grazing as a single group on ryegrass, ADG was affected by the interaction (P = 0.0061) between previous FS and evaluation dates (Table 2) . Calves in the NPs group presented 5% higher ADG (0.903±0.206 kg) compared with those of the NP group on the first weighing date, but not on the second date. No interaction (P = 0.5098) between FS and weighing dates was observed for BW. Calves supplemented while grazing on natural pastures were, on average, 13.36% heavier than those not supplemented (217.08±2.25 kg). The lowest BW was observed on the first weighing date (191.35±1.93 kg), which was 11.91% lower than on the second weighing date when grazing in ryegrass. There was an interaction (P = 0.0009) between previous FS and measuring dates during ryegrass grazing for UREA. The UREA of 32.73±3.58 cm² and 34.42±0.55 cm², measured on September 20 and October 18 in supplemented calves, respectively, were 18.20% and 13.33% higher than in those that were not supplemented. Previous FS influenced UBFT.
The previously supplemented calves presented higher average UBFT (1.43±0.67 and 0.89±0.75 mm) compared with those that did not receive supplementation. This parameter responded to the better nutritional level provided by ryegrass, increasing from 0.79±0.73 mm to 1.52±0.59 mm between the beginning and end of the ryegrass-grazing period (P<0.0001).
Between October 18 and November 18, 2012, the calves subjected to the feeding systems NPs-RGs and NP-RGs presented higher ADG (P<0.0001) than those NP -natural pasture; NPs -natural pasture with supplement. Means followed by different letters in the same row and in the same column are different by Tukey's test. * Probability of the effects of evaluation dates and feeding systems. ** Probability of the interaction between evaluation dates and feeding systems. *** Means followed by different letters in the same row and in the same column are different by Bonferroni's test. NP -natural pasture; NPs -natural pasture with supplement. Means followed by different letters in the same row and in the same column are different by Tukey's test. * Probability of the effects of evaluation dates and feeding systems. ** Probability of the interaction between evaluation dates and feeding systems. *** Means followed by different letters in the same row and in the same column are different by Bonferroni's test.
in the NPs-RG and NP-RG groups ( During the breeding season, previous feeding systems did not influence ADG (P = 0.1043), which was 0.366±0.441 kg, on average (Table 4) . However, weight gain variations were observed during the breeding season as a function of weighing date. Body condition score increased (P<0.0001) with NPs-RGs and NP-RGs, presenting higher scores compared with NPs-RG and NP-RG heifers (Table 4) . As there were no differences in ADG during the breeding season, heifers maintained the previous BW differences during this period.
Body weight was influenced by the interaction of FS with evaluation dates (P<0.0001) ( Table 5 ). In the beginning of the breeding season, NPs-RGs heifers were heavier than NP-RGs and NP-RG heifers, but statistically similar to NPs-RG heifers, while NP-RG heifers were the lightest, but their BW was statistically similar to that of NP-RGs heifers. On the second and third weighing dates of the breeding season, NPs-RGs heifers continued as the heaviest. At the end of the breeding season (January 31, 2013), the statistical differences in BW among feeding systems were the same as that observed in the beginning of the breeding season.
The Table 3 -Average daily gain, rib eye area, and backfat thickness measured by ultrasound measured of heifers during the last 15 days of ryegrass grazing and the first 15 days upon returning to natural pasture according to feeding systems ADG -average daily gain; NP -natural pasture; NPs -natural pasture with supplement; RG -ryegrass; RGs -ryegrass with supplement; SD -standard deviation; UREA -rib eye area; UBFT -backfat thickness. Means followed by different letters in the same row are different by the least square means test. * Probability of the effects of feeding systems. ** Means followed by different letters in the same row and in the same column are different by Bonferroni's test. however, the RPA of NP-RG heifers (100.34±14.07) was statistically similar to that of all the other groups (Table 6 ). The highest percentage of pubertal heifers (with RTS>3) was determined in the NPs-RG group (34.3%). When heifers were classified according to RTS (Table 6) , 65 were immature and 35 reached puberty, out of which 62.9% conceived by the end of the breeding season. The presence of CL in one of the ovaries was detected in 17.8% of the heifers that became pregnant and in 5.1% of those that did not conceive. Heifers in the NPs-RGs presented a 47% (n = 21) pregnancy rate; NPs-RG heifers, 22% (n = 10); NP-RGs heifers, 18% (n = 8); and NP-RG heifers, 13% (n = 6) (P = 0.001) ( Table 6) .
Pregnant heifers were those that presented higher ADG between October 18 and November 18 of 2012, larger RPA, and higher BW and BCS in the beginning and end of the breeding season (Table 7) ; however, their ADG, UREA, and UBFT, determined during the breeding season, were not different compared with the non-pregnant heifers. Table 7 -Average daily gain, body weight, rib eye area, backfat thickness measured by ultrasound, body condition score, and relative pelvic area of pregnant and non-pregnant heifers SD -standard deviation.
Means followed by different letters in the same row are different by Tukey's test. * Means followed by different letters in the same row and in the same column are different by Bonferroni's test.
Discussion
The low average dry matter (DM) availability of the NP, of 1277 kg/ha during the first feeding period (June 20 to August 20), caused a BW loss of 22 kg (from 171 to 149 kg) in the heifers grazing on natural pasture and not fed the supplement (Table 1) . Despite presenting higher ADG at the end of the first month of the experiment compared with the non-supplemented group, the ADG of the supplemented heifers was almost nil in the second month due to the low DM availability and CP content (5.7%) of the pasture, indicating that the supplement provided only their maintenance requirements. The low precipitation levels of January (23 mm), March (31 mm), and May (8 mm) of 2012 prevented DM accumulation in the NP and therefore, did not allow the supplemented heifers to achieve better performance and the non-supplemented heifers to maintain their BW. Although the low DM availability limited the performance of the supplemented heifers due to reduced DM intake (Horn et al., 2005) , their performance was better compared with those that were not fed the supplement. This is due to the possible positive association between the supplement and the pasture, which is most frequently observed when pasture nutrients limit ruminal fermentation (Dixon and Stockdale, 1999) .
During the first month on ryegrass ( Table 2 ), heifers that were previously supplemented presented higher ADG. Supplemented cattle consume higher DM levels because of the additive effect of supplement intake on pasture intake (Beever and Thorp, 1997) . However, there were no differences in ADG (0.809±0.224 kg, on average) between September 20 and October 18. The average DM availability of 1273 kg/ha and the 11.30% CP content obtained in the ryegrass pasture is consistent with the recommendations of 1200-1600 kg/ha of Mott (1984) and Pilau and Lobato (2005) to prevent intake restriction.
There was an effect of supplementation on the evolution of UREA between June 06 and October 18 and on UBFT relative to the average values obtained at the end of each feeding period (NP and RG in a single group) (Tables 1 and 2 ). Heifers grazing on natural pastures fed supplement presented 4.05±3.58 cm 2 and 0.43±0.08 mm higher UREA and UBFT values, respectively, on October 18, compared with the non-supplemented heifers. These results are in agreement with the findings of Roberts et al. (2009) , who also observed that feed restriction reduced the UREA (4.70 cm²) and UBFT (0.68 mm) values of nonsupplemented heifers relative to supplemented heifers. The supplementation of heifers grazing on both natural pasture and on ryegrass promoted better muscling (Tables 2 and 3), represented by rib eye area (UREA). According to Berg and Butterfield (1976) , the longissimus muscle is the muscle that presents the highest growth rate during this period.
The strongest effect on UBFT was obtained when heifers were supplemented during the last 15 days of ryegrass grazing. Heifers supplemented during the final periods of each feeding system (NPs-RGs and NP-RGs) accumulated more fat while grazing on ryegrass than those not supplemented (NP-RG) or tended to have thicker backfat than those supplemented only while grazing on natural pasture (NPs-RG). The results show that backfat thickness (Table 3 ) changed when heifers were supplemented at the beginning or at the end of the period (NPs-RG or NP-RGs).
According to Pötter et al. (2010) , feeding concentrate supplements to female beef calves increases their individual weight gain and may explain the weight gain of the NPs-RG and NP-RG heifers during the period of October 18 and November 18, 2012. The highest UREA was observed in heifers supplemented while grazing on natural pasture (NPs-RGs and NPs-RG). During the same period, these same heifers presented higher UBFT because supplementation allows to accumulate more fat than those maintained exclusively on pasture (Frizzo et al., 2003) .
During the breeding season, the low average daily gains observed (Table 4) , despite being different among evaluation dates (P<0.05), may be explained by the low precipitation recorded between November 2012 and January 2013 (monthly average of 54 mm), which, again, dramatically reduced natural pasture allowance. Menegaz et al. (2008) obtained significantly different (P<0.05) average BW of 302.8, 317.8, and 330.7 kg in heifers grazing on natural pasture, natural pasture + supplementation, and improved natural pasture, respectively, at the beginning of the breeding season. Those authors considered these BW were adequate to provide good reproductive results. The NRC (1996) recommends a target BW of 60% mature cow weight at the beginning of the breeding season to obtain high reproduction rates. However, studies carried out in the last decades comparing intensive with extensive systems found that lower target weights (50-57% of the mature weight) reduce production costs and do not negatively affect reproductive performance (Funston and Deutscher, 2004; Roberts et al., 2009; Funston and Larson, 2011; Mulliniks et al., 2013) . Considering that the geographical region of the farm and the applied production system do not allow for heavy mature and weaning weights, heifers need to achieve a higher percentage of the mature weight of a cow to reach puberty. In this herd, a mature cow weight of 500 kg is used as reference to obtain adequate reproduction indices, and R. Bras. Zootec., 45(11):667-676, 2016 therefore, heifers should start breeding with approximately 300 kg BW and subsequently present adequate weight gain for growing heifers. However, the average BW at the beginning of breeding season of NPs-RGs, NP-RGs, NPs-RG, and NP-RG heifers corresponded to 54%, 49%, 52%, and 47% of mature cow weight, respectively, and gained 20, 24, 19, and 29 kg during the 75 days of the breeding season. At the end of the breeding season, their BW was still below the 60% mature weight required to start breeding and the body weights of NPs-RGs, NP-RGs, NPs-RG, and NP-RG heifers corresponded to 58%, 53%, 56%, and 53% of mature weight, respectively. Those fed the supplement while grazing on natural pasture between June 20 and August 20 presented higher BW due to their higher ADG during that period compared with the non-supplemented heifers. On the other hand, at the beginning and end of the breeding season, the BCS of NPs-RGs and NP-RGs heifers, which were supplemented during the last 15 days on ryegrass and the first 15 days upon returning to natural pasture, was higher than that of NPs-RG and NP-RG heifers that were not supplemented during these periods (3.13 and 3.08 vs 2.91 and 2.77). Those scores were higher than the minimum score recommended by Anderson et al. (1991) .
The higher percentages of NPs-RG and NPs-RGs heifers that achieved puberty (RTS>3) (Table 6 ) demonstrate the need of energy supplementation to achieve the required BW and RTS (Gasser et al., 2006) .
Follicle dynamics can already be detected in eightmonth-old calves; however, few changes are evidenced until the first ovulation Evans et al., 1994) . In heifers fed adequate nutritional levels during the pre-pubertal period, the luteinizing hormone, responsible for ovulation, starts to increase gradually four months before puberty (Swanson et al., 1972; Day et al., 1986) . Therefore, the body weight maintenance or loss observed in the present experiment during the first grazing period (Table 1) probably determined the low percentage of heifers with RTS>3 and, consequently, their low pregnancy rates (Table 6 ). The production of the gonadotropins required for follicle recruitment and, consequently, ovarian activity, is negatively affected in heifers subjected to nutritional restriction to maintenance levels, i.e., when there is no weight gain (Henricks et al., 1986; Murphy et al., 1991) .
The presence of CL in one of the ovaries, as evaluated 55 days before the beginning of the breeding season, was detected in 17.8% of the heifers that conceived and in 5.1% of those that failed to conceive. This indicates a higher proportion of heifers that conceived had previously achieved sexual maturity, increasing the probability of reproductive success. Heifers with RTS>3 and average BW of 264.08±29.00 kg, which corresponded to 52.82% of mature cow weight, presented 62.9% pregnancy rate (Table 6) . High RTS at the beginning of the breeding season is positively associated with pregnancy rate, weaning weight, repeated pregnancy rate, and longevity in the herd (Holm et al., 2009 ). These authors also state that RTS is the best predictor of heifer fertility and that age has a stronger effect on RTS than BW and BCS. Vaz and Lobato (2010) , evaluating conception rates of 13-to 15-month-old heifers, obtained 94.74% pregnancy rates in heifers heavier than 305 kg at the beginning of the breeding season and 58.0% in heifers weighing 261-275 kg. The pregnancy rate obtained in the present study was similar to that obtained in the lightest heifers by Vaz and Lobato (2010) .
The pregnancy rates were low, including the 47% rate of the NPs-RGs heifers, considering the objective of anticipating breeding age in one year. The observed growth and reproduction indices of the heifers in this study show that higher weaning weight and higher ADG are required, as well as more intensive selection for sexual precocity. Beef cattle production systems using supplementation need more flexibility to compensate for the wide variation of dry matter availability in natural pastures as a result of the climate variability recorded in the subtropical regions of Brazil, as observed in the present study. Supplements should be offered according to specific situations experienced by each herd and environment. Heifers grazing on winter-spring pastures require high forage allowance to gain sufficient weight or possibly high levels of supplemental feed to achieve their target BW, and consequently, to express their reproductive genetic potential (Bargo et al., 2003) . In this study, feeding the supplement was beneficial when natural pasture allowance was limiting at the beginning of winter, when heifers returned to the natural pasture in November, and even when grazing on ryegrass in the end of its cycle. Rocha and Lobato (2002) obtained a 0.429 ADG by supplementing heifers grazing on natural pasture at an allowance of 900 kg DM/ha during autumn. Pilau and Lobato (2005) recorded 0.513 kg/d ADG in calves fed a supplement while grazing on ryegrass at the end of its cycle and 0.260 kg/d in those that exclusively grazed ryegrass.
The heifers that conceived were those that had higher ADG before the breeding season, were heavier, and had better BCS both at the beginning and end of the breeding season, and larger relative pelvic area around 365 days of age (Table 7) . Rocha and Lobato (2002) also verified higher pregnancy rates in heifers with heavier weaning weights, better phenotype (frame, precocity, and muscling), heavier body weight, and better BCS at the beginning and end of the breeding season. Therefore, it is suggested that only the heaviest female calves at weaning should be used to reduce the weight gain required when breeding heifers at 14-15 months of age.
Conclusions
The supply of a feed supplement to heifers grazing on natural pasture after the weaning is necessary to obtain better body development and sexual maturity at the beginning of the breeding season. The obtained pregnancy rates indicate that feeding systems with higher pasture allowance and higher supplement levels than those evaluated in the present study are required to achieve better calf development after weaning and better reproduction indices when aiming at breeding heifers at 14-15 months of age.
